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H ISTO R Y  O F N X P
A W O RLD O F O PPO RTUN ITY

1 9 5 5
M otorola introduces 

germanium transistor for 
car radios – the w orld’s 
first commercial high-

pow er transistor

1 9 9 2
First design of Philips’  

O ne-chip TV  – one of the  
IE E E ’s “ 2 5  M icrochips 
that Shook  the W orld”

2 0 0 6
N X P established

2 0 1 5
N X P and Freescale  

merge into the w orld’s 
4 th largest semiconductor 

company and largest 
automotive  supplier

2 0 1 9
N X P unveils secure  

ultra-w ideband ranging 
technology for 

automotive  and IoT

2 0 2 0
N X P opening of G aN

pow er fab  for 
infrastructure  technology

2 0 1 3
N X P launches the first 

7 7 G H z radar IC  for 
advanced-driver 

assistance systems 
(A D A S)

2 0 0 4
Freescale  established
(formerly  M otorola)



Societal and digital transformation goals as drivers for 6 G
“ 6 G  B eyond another G ”

Future – Purposeful netw ork s 
N etworks are driven by the use cases

Today – Traditional netw ork s
Use cases are driven by the network capabilities

1 G  TO  5 G
Metrics driven

P UR P O SE FUL
G lobal digital society :  reducing inequalities, universal 

digital inclusion, safety and privacy, end-to-end 
environmental impact and energy efficiency

Source: 6G Drivers and Vision White Paper, NGMN, April 2021
*6G Beyond another G“ by NXP at 2021 6G Symposium Europe, hosted by 6GWorld
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Performance Size C ost Power
6 G  progressing support of  
“passive” sensing on top of 

network localization



6 G  purposeful netw ork  :  full dimensional coverage
E cosystem

Seamless end-to-end service

AI-driven data processing
& network management 

Sensing 
& actuating

Edge 
processing

RAN C loud

Seamless multi-access continuity
Personal 
connectivity 
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D IG ITA L W A LLE T
MO BILE AC C ESS & PAYMENTS, 

DIG ITAL DO C UMENTATIO N

D igital W allet
Mobile access & payments, 

digital documentation

Intelligent 
netw ork s

Smart home and 
smart industry

Smart E nergy
Metering, energy & 
resource management

Intelligent, safe  
A utomotive
V2X, autonomous driving

SE C UR E . 
SCA LA B LE .
CO M P UTE .

Purposeful scalable secure and safe netw ork s – w hat do w e have today?
TR USTW O R TH IN E SS

W ireless 
Infrastructure

C lient, macro, small cells

D ata M anagement
C loud computing, gateways, 
routers & switches



Seamless multi-access continuity – w hat is available today?

UW B
V 2 X

IN D USTR IA L
C O N TR O LLE R

SM A R T
B UILD IN G S

A UTO
G A TE W A Y

SM A R T H E A LTH

SM A R T H O M E

R O B O TIC S
H O M E

G A TE W A Y

SM A R T
R E TA IL

M E D IA
STR E A M IN G

SM A R T C ITY

W E A R A B LE S



The ambition :  6 G  can enhance safety  for mobility  applications

Trustworthiness target model

H umans
employees, customers, 
visitors, guests

E nvironment
nature, neighbor systems, 

public infrastructure

Systems
static design and setup 
ready to execute

O perations
dynamic execution  
of the system, staff

Sustainable
and secure

Safety
(on the 
move)

C ourtesy:  The Industrial Internet of Things Trustworthiness Framework Foundations. Version V1.00 -2021-07-15J C A S  = J oint C ommunication and Sensing

Trustw orthiness

Dynamics in mobility and communications

Societal needs/trends

Increased 
situational 
awareness, 

sensors

IoT, network 
infrastructure 
densification, 
ISD at cities

< 1km



The ambition:  6 G  can enhance safety  for mobility  applications

Trustworthiness target model

H umans
employees, customers, 
visitors, guests

E nvironment
nature, neighbor systems, 

public infrastructure

Systems
static design and setup 
ready to execute

O perations
dynamic execution  
of the system, staff

6 G
data need for 
productivity ,  

interactivity  and 
entertainment

Increased 
situational 
awareness, 

sensors

IoT, network 
infrastructure 
densification, 
ISD at cities

< 1km

C ourtesy:  The Industrial Internet of Things Trustworthiness Framework Foundations. Version V1.00 -2021-07-15J C A S  = J oint C ommunication and Sensing

Trustw orthiness

Dynamics in mobility and communications

Societal needs/trends

Dual use,
J C AS

Toward Digital 
Twining

C apacity,
Lower Latency

Sustainable
and secure

Safety
(on the 
move)



The ambition:  6 G  can enhance safety  for mobility  applications

Trustworthiness target model

H umans
employees, customers, 
visitors, guests

E nvironment
nature, neighbor systems, 

public infrastructure

Systems
static design and setup 
ready to execute

O perations
dynamic execution  
of the system, staff

6 G
data need for 
productivity ,  

interactivity  and 
entertainment

Toward 
autonomous 

driving

Electrification
of vehicles

Increased 
situational 
awareness, 

sensors

IoT, network 
infrastructure 
densification, 
ISD at cities

< 1km
Dual use,

J C AS

Automotive
Innovations

W hile
Moving

New
Services

Toward Digital 
Twining

C apacity,
Lower Latency

C ourtesy:  The Industrial Internet of Things Trustworthiness Framework Foundations. Version V1.00 -2021-07-15J C A S  = J oint C ommunication and Sensing

Trustw orthiness

Dynamics in mobility and communications

Societal needs/trends

Sustainable
and secure

Safety
(on the 
move)



6 G  R adio needs
Frequency versus technology for Basestation infra

Expecting higher bandwidth availability especially at Terahertz frequencies

600 MHz 15 G Hz

100+ G Hz

G aN

SiG e B IC M O S

1 MHz 4 G HzLD M O S

5 G

6 G

4 G

2 G

3 G

100+G Hz15 G Hz600 MHz

26-30G Hz 37-47G Hz600 MHz 6 G Hz

600 MHz 2.7 G Hz

800 MHz 2.1 G Hz

800 MHz 1.8 G Hz

5G  spectrum expansion drove NXP to strongly invest

In 3 complementary semiconductor technologies,

Provided by internal manufacturing



6 G  dual use architecture
mmW -THz sensing is not a 
costly mode of operation 

V alue  
Environment Sense/awareness can support radio 
network performance 
Sense/awareness for safety (and complementary 
to vision/camera observation)

C omplex ity/C ost 
Similar beamforming and scanning principles
Hardware:  comms mostly superset requirements
System challenges

• Timing co-ordination/synchronization

• C omms/Sense Resource allocation and mutual 
interferences

Site – communication and sensing have 
similar needs
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Purposeful netw ork ing:  The automotive safety  – security  case

A utomotive
domain use cases
Safety & in-car experiences
• E nvironment perception 

for car safety

• Infotainment on-the-drive

• Smart Access

Data driven services
• H D mapping 

• R emote automotive services

• M achine learning 
augmented sensing

• Mobile environmental monitoring

6 G  technologies

N ew spectrum Sub 20G Hz
and Terahertz

J C AS for passive
user sensing

Improved localization for 
connected users/car

6
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2

3

Inter-automotive
signaling

Secure gateway

In-automotive
processing

Automotive 
controls/
decision 
making

Automotive sensors

Data services

J C AS/localization

D

A

B C

The future of automotive connectivity, white paper NXP / ABI research



5 G  and 6 G  opportunities to enhance netw ork  localization

Enhanced localization accuracy from UE-BS linkEnhanced G PS system based localization

XVA,2
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Courtesy: Wymeersch - joint Communication and sensing
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B 5 G /6 G  opportunities
for augmenting
automotive safety
Enhanced sensing capabilities 

Joint communication and sensing in 6G networks – Ericsson blog, 25-10-2021
Joint communication and sensing in 6G networks – NXP blog, 5-11-2021

Two options

Vehicle centric1

Infrastructure centric2

6B5



B 5 G /6 G
CO M M UN ICATIO N S
A N D  M O B ILITY  

NXP is well positioned to deliver this vision 
along with other key players in the 
connected automotive eco-system

Key radio technology available
to support new frequency challenges

6

B5

N ew opportunities to improve
automotive safety

N etwork densification comes with options 
for environment observability 

• Further improvement of network 
localization techniques 

• High bandwidth mmwave/THz frequencies 
beneficial for sensing capabilities

High-rate connectivity enables data and 
ML driven applications for the car
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